Glutamate-41 of Vibrio harveyi acyl carrier protein is essential for fatty acid synthase but not acyl-ACP synthetase activity.
Bacterial acyl carrier protein (ACP) is a small, acidic, and highly conserved protein that supplies acyl groups for biosynthesis of a variety of lipid products. Recent modelling studies predict that residues primarily in helix II of Escherichia coli ACP (Glu-41, Ala-45) are involved in its interaction with the condensing enzyme FabH of fatty acid synthase. Using recombinant Vibrio harveyi ACP as a template for site-directed mutagenesis, we have shown that an acidic residue at position 41 is essential for V. harveyi fatty acid synthase (but not acyl-ACP synthetase) activity. In contrast, various replacements of Ala-45 were tolerated by both enzymes. None of the mutations introduced dramatic structural changes based on circular dichroism and native gel electrophoresis. These results confirm that Glu-41 of ACP is a critical residue for fatty acid synthase, but not for all enzymes that utilize ACP as a substrate.